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Geologic Unit

General Lithologic
Description and age

Distribution and
Topographic Form

General Physical Properties

Workability

Drainage

Erodibility

Foundation Stability

Probable Ground Response
to a Severe Earthquake

Probable Susceptibility
to Earthquake-induced
Water Waves

Stability of natural
and cut slopes

Susceptibility
to encroachment
by rockfalls

Use

Bedrock
(b)

Rock types are lavered greenstone,
graywacke, slate, greenschist, and
metavolcanic flow breccia of Meso-
zolc age.

Slate, gravwacke, and flow

breccia underlie eastern
Douglas Island and Tec
Harbor area; grcenstone,
greenschist, and slate
crop out on mainland.
Bedrock forms steep moun-
tain slopes and vertical
bluffs along shores.

Structural features of the bedrock
include numerous fractures along
strike of bedding or foliation,
which approximately parallels the
trend of steep slopes along
Gastineau Channel, and joint sets
nearly perpendicular to the strike
of the bedding or foliation; in-
tersceeting cracks provide a cross-
hatched fracture svstem.

Generally requires blasting to
excavate; drilling is slow
and moderately difficult.

Infiltration is slow, surface

runoff is rapid.

Bedrock is generally
very resistant to
erosion, but is
slowly broken down
by mechanical
weathering process-
es, especially
along bedding, fo-
liation, and joint
fractures.

Generally excellent; bedrock
beneath flat or gently slop-

ing surfaces provides the
most stable foundation in
the Juneau area; bedrock
along steep slopes is less
suitable.

Probably excellent, less shak-
ing expected in bedrock than
in surficial deposit.

Variable; wave-cut benches

in bedrock near sea level
are highly susceptible;
bedrock elsewhere not
susceptible.

Good to excellent on ridge
tops, hilltops and broad

benches; marginal to poor
on steep mountain slopes.

High to very low.
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Locally suitable
for quarry sites
for borrow, rip-
rap, select, em-
bankment, base-
course aggregate,
and aggregate for
asphaltic con-
crete.

Mine dumps
(md)

Waste from mining operations;
chiefly angular rock fragments as

Mostly found along Gold

Creek or near the Alaska-
Juneau mine at .Juncau,
and southeast of the
Treadwell mine on Douglas
Island; dumps form elon-
gate ridges or multiple
mounds and ridges of low
relief.

Varidble; over 100
tt thick at
channel edge of
Alaska-Juncau
tailings dump,
less elsewhere.

Generally blocky angular rock frag-
ments 4-6 in. in diameter in a
matrix of fine sand and silt in
A-J mine dump; elsewhere range
from fragments 2 or 3 in. in
diameter to sand and silt; moder-
ately campact.

Lasily excavated by heavy pow-
er equipment; drilling prob-
ably difticult, especially
in coarser deposits

Variable; excellent to poor;
internal openings in coarse
deposits allow free flow of

finer grained material

wWALer,
resists infiltration.

Variable; finer de-
posits easily erod-
ed; coarser depos-
its resist erosion.

Variable; bearing capacity

generally good in coarse
material, fair in fine
material.

Vibration, shaking, some set-
tlement, and possibly slope
failure.

Only along Gastineau

Channel.
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Variable; dumps a-
long Gold Creek
more susceptible
to rockfalls
than other dumps.

Source of fill; re-
creational use.

Undifferentiated fill

long as 10 in. in diameter, but
mostly smaller.
Composition highly variable; in-

Mostly 1n Juneau along

Variable; ranges

Variable; loosc to dense.

Variable; excavation and drill-

Generally gcood;

locally poor

Variable; coarse mate-

Bearing capacity generally

Highly variable depending on

High where along the shore-

Generally good owing to

low

Generally not af-

General construc-

(Qf1)

sandy gravel; angular and
rounded fragments in dense
sandy silt matrix.

Mount Roberts, also in
Evergreen Bowl and along
Salmon Creck:; bands of
rubble, bulhous to tan
shaped.

[ Iv 5-10 1t but
|
|

miay he more
than 15 ft lo
cally.

its with ~lavey silty sand matrix,
loose in sand deposit.

Roberts probably difficult,
contain large pieces of
wooden buildings, pipe, and
concrete.  Other flow
probably can he excavated by
heavy power equipment; the
sand flow at Salmon Creek
can be excavated by hand or
power tools

debris

Rockslide-avalanche
deposits

(Qra)

wbbly debris including blocks as
large as 30 ft; local rock types.
Age 1s probably Holocene but
prehistoric.

Along slopes above Gold

Creek, Salmon Creck, on
the lower part ot the
mountainside near the
airport, and on the lower
slope of “Mount \nderson
on Douglas Island; torm
is jumbled and lobute.

robably more
than 20 1t in

wold Creek val-
ley., less else
where; in most

places deposit
consists only
ol discrete
overlapping

Large unbroken dense fragments

Excavation and drilling ditti-
cult of the large
size of fragments.

because

gencrally is slower than

in the undisturbed parent

material.  Runott gener-
ally 1s good except in
arcas of closed depres-
Infiltration in
sand tlow 1s high.

sions.

Generally vood;
poor.

locally

ning water.

Not casily croded be

Cause of Ccoarseness,

and settlement is likely

probably would move down-
slope; 1f dry, it probably
would shift and settle
ditferentially.

are high on slopes and
would not be influenced.

(mf) ;igie;—jozhmg?t:;nzgl}Uizlii]:?d :ZESTEIZSE ?Eﬁ 321::? . Igomotcfsxnzogg ;?ﬁuyﬁnﬁzs‘fsgm‘eusy‘to dif: Wher? ﬁ?FUTHth %t_$h§re‘>“ r}al‘r?siﬁrfﬁt,f?nei g%oq fot {ighF‘louds if' . QCns%ty‘of‘f%ll‘gnd.én re- line of Gastineau Ch%nnel relief; locally poor. fected by rock- tion purposes.
: ) ' _ pending on composi fine-grained materials pre material susceptible properly compacted. Beuaring sponse characteristics of and near the mouth of the falls. ‘
sand, gravel, soil, sawdust, and at Juneau airport. Occurs ft. tion of deposit. vail. Runoff slow on large to sheet wash and capacity low if poorly com- underlying materials; lo- Mendenhall River.
trees. as ridgelike or nearly level areas. stream scour where pacted. May consolidate cally may be subject to vi-
lovolimantlo over other not protected. rapidly under dynamic or olent shﬁking and, where
deposits. heavy loads. poorly compacted, to frac-
turing and differential
settlement; slumping of
edges of deposit may occur !
where unconfined. §
WaSE;w?ump DOi;iesdazihuzir:E?hlsh, locally \03YOEZHESS$§ngi:UBh;;§2T, \Hgiﬂgée%t?h much Lngiﬁ;ifsntrigi%lgncnmpnctud; Yu:iibiiivc:iaX?EL??uT?d drill- lnfilt;ﬁt%?n'slow to rapid: Slight to high. Poor. Prghub}f high;.fhuging and Ve?y high; waste dqmps.ncur \ery poor. Low most.places, Light usage,_such
iy R P - ity vapis . g Casy d ¢ . runo slow. compaction likely. sed level along Gastineau | very h}gh at as recreational
et sk o g Lhunncl'could be 1nnn§ated Snowslide sites.
: by a seiche or tsunami. Creek dump.
Peat Decaying woody to fibrous matter, Found throughout much of More than 10 ft Soft, saturated, spongy; will com- Fasily excavated with hand or Infiltration generally slow ‘erv low by sheet wash Poor. Probably moderate to intense Fair to good; stands in Very low Commercial moss
(Qmk ) as well as moss; generally wet. mapped area, but princi- thifk.i” domed pact under heavy loads; water pou%r cquipment; casily but can be }npid ifﬁmuskoé rain, or by small o shukiﬁg, suhsiden&e, and kneurlvsver;i;uR fresh ' . J peat% -
Age is Holocene. PHIPY.“VOVIIUS yoqggcr 1 r“‘*“q LI content causes expansion when drilled. is dry; runoft slow to mod- streams that cut fracturing. ‘ cutS;‘gencrullv does not
OUt“§§h, g?“flom”?{ﬂc_“”d hegs, thinner trozen, and differential com- crately slow. downward and lateral- | slide. '
glaciofluvial deposits, in 1lat muskeygs paction when thawed. v Moderate to hich ‘ :
and bedrock on Douglas and in the ' : I T— h
Island, Montana-Windfall mountain val- e fofmvd 2 <r§cp
Creek area, Sunny Point, lews. slope in <ururhtcd
and Mendenhall valtley. mitskew ghbip(r .0 1
Generally flat to raisced ﬂlﬁmpaér.flbwuqc at ‘
or slightly domed sur- ;”Ch places. ’
taces. .
Colluvium Variable lithology; derived from Covers lower slopes of most [Variuble; locally Loose, lies near anele of repose on Viariahle; easy te diffivult teo Infiltration rate is high; lasily ¢ hy 111 "e\ Poor to marginal; especially May be subject ‘1ole _T-N susceptible oor argi g S )
aeh soder]ing spd nearbe tpsiope M, e e T8 1k , Qfoé,er ;1U)Cq-‘d;nqity nf;mqtc— .C\;qvwév ;ﬁd oty ¢ A F} -? ' ; L\}ﬁ'ilbl, .Jh} {~qu\ii b‘?hlvg 001 ~k mJ{Txnf.,‘oﬁ{?iéar_) Id{hj;'SU)JFLd ?f \10 %pt Not susceptible. Poor to murglnu!, loose- hen?rally very Sou?ce fqr land-
doponits.” Age is Holocone I - e }1111Uenér1ﬁ1§.]ow.‘mqtri\ ”;nor_ avate L‘]O~ ‘s ow to 1{p}ci - “ﬁr('_“]‘fk vegetu- pgg}‘on f ?psH-LO\LlL ) S d;lng, fn “?eyelexn% ness Of mutcr1§l re- high. flll.of poor
g al ¢ a1 1 DM X g Seeps common in roadout s. tion removed. micaceous rocks. on steep slopes may frac- sults in poor internal quality; the
allyv weathered. ture and move downslope as cohesion; slumping com- fine-grained
5 slides or slumps. mon in cuts where un- mica-rich col- 3
Tonfined luvium is the
‘ ’ poorest quality.
Talus Variable; micaceous greenschist, °nomany of the steep slopes (Variable; from o Loose uncompacted angular fragments Varialle; casy in taluses com- Variable; excellent in Fittle chance for ero Poor; taluses are unsuitable Variable depending on stecep- Very low; tuluses ure above \ery unstable; will ravel Extremely high; Locally good source
(Qra) greenstone, and metavolcanics. on the mainland and y fon feet to that lie at or ncar angle of poscd ot small tragments. Ta- coarser taluses, poor in sion In coarse talus- locations for structures; ness ot slope, density of probably runup heights of or slump where cuts are rock fragments of coarse material
Age 1s late Holocene. Douglas Island: 507 35 more than 10 ft. reposce. luses containing coarse frag- finer deposits es, moderate erosion they are a loose to tight talus, and interlocking seismic sea waves. unconfined. high on slopes for artificial
slopes common; deposits ments ditficult to excavate in tfine-grained jumbled mass of rock frag- of fragments; violent fall unexpect- fills; pieces are
form thi” ribbons to or drill. taluses ments which can be dislodged shaking could cause slid- . edly and roll hard and angular.
broad fans by weieht of manmade struc- ing in upper parts of talus down taluses. Also suitable for
turces, causing difterential on stecp slopes and differ- riprap.
: : _ _ A— —— A - . T ) Rl » S settlement. cntial compaction elsewhere.
Debris-flow deposits lavey silty sand, or sand and Principally along slopes of |Variable; sencral Generally dense and firm in depos- Variable; deposits along Mount Fair to good; infiltration Easily croded by run Poor; difterential compaction \ariable; if wet, material " The debris-flow deposits Generally unstable. High. None.

senerally poor.

taining manv large rock

fragments with openings be-

tween could have differen-
tial movement
by manmade structires;many
deposits lie on steep
slopes and could slump or
slide if overloaded.

Deposits con-

it overloaded

Probably intense; shaking,
displacement, and possible
ditfferential compuaction.

Highly variable:finer
and coarser depos-
1ts susceptible to
aullving by streams
on steep bhare
slopes; tiner depos-
its slightly sus
ceptible on gentle
slopes.

Generally poor.

diamicton

mixtures of silt, clay, sand,

Island; forms clonente

mated to be

density 130 pef

drilled.

,|"11()L‘}\S
! -
Undifferentiated Variable composition; consist of Mostly on north sides of From a few feet LLoose and porous., LEasy in deposits containing Int'iltration vood.
landslides mixture of rock, seil, and sur- valleys on maintand, but to more than mostly tine material; dif- ‘
(Qs1) ficial materials. Age is Holo- locally alonyg Gastincau 20 % ficult in deposits contain-
cene. Channel; broad bands of ing large masses of rock.
debris, some of which Size of material not dif-
narrow to ribbonlike de ferentiated on geologic map.
posits upslope.
Colluvial(?) Cohesive, massive, heterogencous In valleys on Douglas Uncertain, costi Non plastic; porous, dryv butl Probably casily excavated and Intfiltration is probably

slow: runoft probably
rapid.

Easilv eroded by
stroeams,

Probably poor to fair; may

compact or frost hcave.

tenerally not susceptible;

deposits lie above prob-
able encroachment by
wiater wdaves; one excep-
tion is the small ava-
lunche deposit near air-
port.

Generally poor; excava-

tions may change equilib-

rium of deposit.

High; source areas
of deposits are
unstable; frag-
ments will be
loosened and
fall. Rainfall
or strong winds
could trigger

Good source for
fill and riprap.

Excellent infiltration:
poor surface runoff.

Resists sheet crosion,
but can he eroded by
concentriated running

water.

Marginal

tor buildings;

suitable for roads.

rockfulls.

Moderate to intense reaction Very low; all cxcept Snow- Generally poor; locally High. Possible source of
expectable; possible com- slide Creek deposit are fair, such as on the embankment fill
paction, settlement, and above heights that could Lemon Creek slide. of fair quality.
rockfalls. Slides now dor- be reached by seiche or
mant may be reactivated. seismic sed waves

Probably would recact to pro- None. Good; stands naturally on Low.

4 s = B ~ 2 = ©
longed shaking by fractur- slopes of 30 -35".
ing.
venerally fair to pood; Nil lLimited source of

Probably would react strong-
lv to a severe carthquake;
shaking would cause com-
paction and settlement;
possibly some fracturing
caused by latceral move-
ment of outwash toward
Mendenhall Lake.

Only slightly susceptible

to waves from Mendenhall
Lake; surface of the
pitted outwash is 15-20
ft above lake level.

-

natural slopes are less
than angle of repose of
20°-30.

good-quality
coarse sand and
fine- to medium-
grained gravel.

and boulders; dioritic and grani-
tic rocks, gneiss, greenstone,
schist, and quartz are principal
constituents. Age 1s late Holo-
¢tne.

with sloping straight
ridges that form latera
moraines upon the sides
ot the valley. Surface
of moraine is broken by
small knobs, and depres
sions, some of which
contain lakes.

=

locally.

silt content.

(Qud) pebbles, and cobbles. Age is ridges. 25-50 f't.
late Pleistocene or Holocene,
or both.
Pitted outwash Medium sand to medium gravel; most South of Mendenhall Lake More than 12 ft. Loose to moderately compact. Easily excavated and drilled.
deposits fragments are granite, gneiss, near the U.S. lLorest
(Qop) and greenstone. Sand grains are Service Visitor's
chiefly of guartz and assorted Center; flat surface
dark mica and hornblende. Age is pitted by depressions
late Holocene. 1-10 ft deep.
Moraine Silt-rich gravelly sand to sandy Arcuate ridges across the Variable; morc Lvose, uncompacted; locally com- Generally easy to excavate
(Qm) coarse gravel containing cobbles Mendenhall valley merge than 80 ft't pact where matrix has & high with power Equipment,tnn

scattered boulders as large
as 12 ft make exca-
vation and drillting locally
ditficult. The overprint
on geologic map shows arcas
where boulders are espe-
clally abundant.

dCross

Infiltration varies trom
good in most places to
poor where deposits are
extremely high in silt;
kettle lakes replenish-
ed in part by infil-
trated water. Runott
generally good along
steep slopes to poor
clsewhere.

Sheet wash erosion lov:
vegetation protects
most slopes trom ero
sion.

ienerally suitable for light

structures and roads.

Differential compaction pos-
sible; raveled slopes;
fractures, sand spouts,
and sand boils likely
where water table near
surface.

Moderate to high suscept-

ibility from local water
waves caused by slides
or ice falls.

Generally fair to good;
steep blufts along the
shore of Mendenhall
l.ike, however, are
unstable.

Generally not sus-
ceptible, except
for cirque areas

Deposits low in silt
make good quality

. filler and crushed

aggregate. Large

boulders on morain-

‘al ridges are suit-

able for riprap.

Younger outwash
deposits

(Qoy)

Generally sand in front of outer-
most moraine, and coarse gravel
in outwash channels within mor-
aine; locally contain boulders;,
widespread carbonaceous or peaty
layers 10-60 ft below surface.
Age 1s late Holocene; ranges
from about 900 years old to
modern.

Along Mendenhall valley and

Nugget Creet; have stight-
ly disected even surfaces.

Rances from 10
to 60 ft,
generally
about 10 ft
in Mendenhall
valley.

Loose and uncompacted.

Generally casy to excavate
and drill.

Infiltration is pood in
most pluaces above a
generally high water
table; surface runoff
generally restricted to
stream channels.

Easily croded by

streams .

Generally good for light

buildings and roads.

Probably would react strong-
ly by compacting and frac-
turing, and by formation of
sand boils and sand spouts.

The seaward margin of

outwash in Mendenhall
valley might bhe at-
fected bv tsunamis.

Generally fair to good.

The eastern edge
of the valley
is very suscept-
ible to rock-
falls.

Used for gravel;mate-
rial is coarsest in
upper part of Men-
denhall valley, es-
pecially in melt-
water channels.
Suitable for em-
bankment, highway
base course, and
very selectively
for concrete and
asphalt aggregate.

On Douglas Tsland and the

from

(Qpt)

till; compact, cohesive.
is probably Pleistocene.

Age

of the mountain valleys;
exposed in Fish and Kowee
Creek valleys. Has no
distinctive form, lies
plastered against bedrock;
found as high as 2,200 ft.

contain clay; generally moist
to wet.

power equipment.

rapid where muskeg cover
removed.

sheet wash; less
sistant to stream
scour.

re-

ling after prolonged
rainfall.

steep mountain
slopes, both

ing or sliding

rock,

deposit occurs in
cirques and along

sources for fall-

Late glacial-outwash Silty sand to sandy pebble and cob Variable, Generally loose; variable Fasily excavated and drilled Rapid infiltration; slow Fasily croded by streais . Probably suitable for light Probably would locally com- Nil Generally fair to good lHigh in areas ad- Possible source of
deposits ~ ble gravel, containing beds of mainland along several less than 10 texture. with light power equipment. runoff. SErUCTUresS . pact, fracture, and slump stability in excava- jacent to steep good quality grav-
(Qol) silt and sand locally; greenstone, streams; generally have ft to probabl: along and adjacent to tions with slopes less slopes. Depos- el; some of depos-
greenschist, slate, and granite several eroded surfaces more than 100 free faces. than 35°. its near Gold its have been
are predominant rock types. Age Extend at least 600 ft ft. Creek have been placered for gold
is late Pleistocene to early above sea level. affected by in past, especial-
Holocene. rockfalls and 1y in Last Chance
rock avalanches Basin and Silver
in prehistoric Bow Basin.
and modern times.
Older glacial(?) Brownish-gray very fine sand in Exposed only along Montana At least 30 or Compact, hard when dry, some- Compact, moderately difficulg Infiltration slow; runoft Moderately resistant to Probably slight to moderate; N Fair to poor; some ravel- None. Possib1§ source for
alluvium terlayvered with layers of pebble Creek; but possibly under- 35 ft. what softer but firm even to excavate; easy to drill. rapid. sheet wash in steep —— émall-slumps o toll- ling common, and slumps landfill of fair
(Qpm) sand and iron-stained sand. Flu- lies glaciomarine deposits when wet natural cxposures; ing rocks could be expected occur after prolonged quality.
vially bedded. Tobably more in the valleys of Gold, moderately resistant if deposit is wet. heavy rain. .
than 10,000 years old. Salmon, and Auke Creeks. to stream Scour.
Older till Clayey, silty, sandy and pebbly \pparently underlies most Appears to be weathered and to Can be excavated by hand or Infiltration slow; runoff Moderately resistant to Nil. Fair to good; some ravel- Moderate to high;




